. Soil acidification is regarded as a primary reason for this process (von Zezschwitz, 1985) . However, base saturation and pH value have an effect on rooting (Ulrich, 1989b) , the humification of organic matter (Abrahamsen et al, 1980; Baath et al, 1980; Ulrich, 1989a) and the formation of the humus body (Diagne, 1982; Zezschwitz, 1989) .
At (Blume et al, 1986) . The investigations were based on extensive macro-and micromorphological observations and wet chemical investigations (Blume, 1965 The soil and the site have been described by Blume et al (1986) and Duchaufour (1987) . The annual precipitation is 560 mm and the average temperature is 8.4 °C.
In early October 1960 and sampling for humus characterization (area 1 m 2 ) was carried out before the main litter fall and after mapping the humus form and the typical sequence of the horizons in the organic layer of this beech stand. The morphology of a typical profile was described according to Brewer and Sleeman (1960), Schlichting and Blume (1966) and AK Standortskartierung (1982) . In order to determine the litter and humus component groups, air-dried soil samples were analysed wet chemically according to Schlichting and Blume (1966) . ing Ströhlein apparatus. The determination of carbon and nitrogen in the solid state was carried out in the CHN analyser; for a more detailed description of the analyses, see Beyer (1989) .
The thickness of the organic layer was measured every 6 wk (10 replicates). The litter fall was estimated quantitatively every month from an area of 1 m 2 (5 replicates). The soil respiration was measured fortnightly using Lundegardh cylinders (5 replicates); for further information see Beyer (1989) . The soil fauna was ascertained in 3 layers (3 replicates): the soil surface and soil vegetation (vacuum trap) , the litter layer (hand selection or expulsion in KempsonTullgren apparatus) and the topsoil (expulsion in Kempson-Tullgren apparatus). The litter decomposition was observed using net bags (mesh size 0.5 cm) which were filled with 8 g autumnal leaf litter. The determination of dry weight was carried out on 3 of the net bags at 2-month intervals (sampling at 8 dates with 3 replicates). The rate of decomposition was calculated according to Olson (1963) .
RESULTS

Humus morphology
In October 1960 the humus horizons had the following morphology (see fig 1 a ; the thickness of the horizon is in brackets): L/Of (3-1) 40% whole twigs and 60% wavy, nibbled leaves and leaf pieces (0.03 g/cm 3 ).
Of (1-0) Broken, skeletal leaf pieces, fruit shells and twig pieces with faeces (0.13 g/cm 3 ). fig 1) , whereas earthworm activity resulted in the formation of crumbs (natural 0 1-10 mm, fig 1) . Nevertheless there were also many soil animals, which did not alter this soil in such a remarkable way (fig  3) , but stimulated decomposition by the micro-organisms (see soil respiration in fig 2) . The largest part of the litter was incorporated and broken down within a year, so that the litter layer remained thin (fig 3) , but each of the organic layers was to be found the whole year round.
Humus chemistry
The results of the chemical investigations of the humus are shown in figure 4, (1985) . The increased proportion of carbon in the Ah confirms the change in the humus form (von Zezschwitz, 1980) . In 1986 it was not possible to separate the organic horizons exactly, but neverthless a L-Of-Oh chronology was to be found the whole year round.
In 1986 the soil solution contained soluble organic carbon (Beyer, 1989) . This carbon belonged to the mobile fulvic acids group, because the soil solution was yellow-brown coloured and water-soluble polysaccharides were not important (see Methods). In 1960 these mobile fulvic acids peaked in the Ah1 and slowly increased with increasing depth (fig 4) . In 1986 this peak was located in the Ah2 at a much higher level. The humic acid + humin/fulvic acid ratio decreased continuously (table II, 4). The translocation of humic substances reached deeper horizons and was intensified. Morphologically the initial podzolization was documented by observing bleached mineral particles in the Ah1-horizon. Von Zezschwitz (1979) has already described this in forest soils in west Germany.
The humus form has developed from a F-mull to a moder, poor in fine humus.
DISCUSSION
The decrease of the pH in the A horizon from 4.0 to 3.2 and the base saturation from 40 to 13% (table I, 5+7) in the past 25 yr has probably influenced the biocenosis of this soil ecosytem (Hartmann et al, 1989) . Especially in the beech forest, which has only moderate resistance to acids, a higher aluminium concentration causes the mortality of fine roots (Ulrich et al, 1984) . At a base saturation of below 10-15% ( (Ulrich et al, 1989 (Blume et al, 1985) . That is why we think that the natural process of acidification has been intensified by air pollution and deposition into the soil during the past few years. The N input is at the lower end of the input levels described by Kreutzer (1989) , but according to Blume et al (1985) in (table  III) . This caused an abundance of these soil animals which was 5 times higher. The Lumbricidae need calcium for their physiology (Lee, 1985 
